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INTRODUCTION
Russia is much less diversified today than it was during the Soviet Era (EBRD, 2012) . 1 Post-2000 economic growth in Russia has been reliant on natural resources, especially hydrocarbons, and this is a trend that is likely to persist. Exports data tell the same story: Figure 1 highlights the increasing reliance on natural gas and petroleum exports. The oil and gas sector has experienced double-digit annual export growth in the last decade and has accounted for nearly 69 percent of the value of Russia's exports in 2010. Such strength originating from so few sectors may already be a risk in the economy.
The export story is repeated for the rest of the economy as a whole; namely, while there is growth in the Russian economy, there are concerns that this growth has been limited to a few sectors. The economy does not appear to be diversifying as expected under these favorable economic conditions. What could be the causes of this lack of diversification?
This study looks at the role of growth volatility as a possible explanation. It examines the role of surges and slumps in manufacturing output and its microeconomic implications in the dynamics of emergence and sustainability of nascent economic activities. The dynamics and emergence industrial output of the economy as whole, between 1993 and 2009, are the economic activities of focus in this study.
The volatility in Russian economic output, which is the focus in this study, goes beyond the ups and downs of regular business cycles. 2 It examines the downturns that magnify and accelerate the cleansing effects to the economy in forcing inefficient firms to exit and the upturns that set the foundation economic diversification by giving new economic activities the opportunity to emerge.
Finding evidence that businesses are created in times of economic expansion is important because much of the policy debate about diversification is based on the assertion that few emerge. As the argument goes, Russia does not seem to produce much beyond what it has produced in the recent past. This claim is used to support direct intervention to help new economic activities emerge. But one of this study's hypotheses is that emergence may not be the problem, rather that sustainability is what is lacking in the Russian economy. Therefore, addressing sustainability may be the central economic issue for diversification: it means making sure that efficient firms that emerge in booms survive downturns. Thus, reducing volatility in economic output is a good way to improve their chances of survival.
LITERATURE
Interest in growth and volatility largely began with macroeconomic studies on booms and busts and the divergence of long-term economic growth between low-and high-income countries. These studies showed that the "peaks-and-valleys" unsustained growth and volatility, characterize lowperforming, poorer countries. Poorer economies tend to have high variances in growth rates across time. In comparison, better economic performers are less volatile and are characterized by "peaks and plateaus"-no valleys (Pritchett, 2000) . 3 The current study extends this look at booms and busts, or surges and slumps as they are referred to here, to understand the effects of these on industry and firm-level dynamics.
This study is also closely related to the emerging literature on the links between volatility and economic structure. This new literature points to a reverse causality between a relative lack of diversification and economic volatility. Koren and Tenreyro (2007) 4 decompose volatility into three components: sector-specific shocks, country shocks and covariance between the two to show that less developed countries experience greater growth volatility due to increased concentration in volatile sectors. Moore and Walkes (2010) , 5 show that less diversified economies have higher rates of output, investment and consumption growth volatility.
This study explores volatility to question the sustainability of Russian economic growth and whether this type of growth can generate economic diversification. While volatility may hinder economic diversification, at the same time, a lack of diversification characterized by increasing concentration of economic output into a few sectors and/or a few firms may increase the chances of more volatility of this economic output. Breaking this cycle may require concerted effort, maybe from policymakers, but it first needs to be identified, confirmed and then better understood. This study makes progress on identification and understanding.
COMPARATIVE ANALYSIS OF CONCENTRATION OF RUSSIAN INDUSTRIAL PRODUCTION AND POTENTIAL CONSEQUENCES
There are high levels of concentration of output in a few manufacturing sector in Russia. 6 The bottom quartile of sectors, ranked in order of their size in terms of operating revenue, contribute 0.6 percent of the total manufacturing output in Russia. In comparison, the top quartile contributes 80 percent (Refer to Table A11 a in Annex for a yearly breakdown). The levels of concentration of output within sector (between firms) in Russia is even more noteworthy. The average share of output for the bottom quartile of firms (in terms of operating revenue) in a manufacturing sector 7 is 0.06 percent. The share of the top quartile is 94.7 percent. 8 These relatively high levels of output concentrated in either a few sectors or in a handful of firms may lead to more volatile economic growth. High economic concentration makes an economy vulnerable and sensitive to the fate of fewer economic events such as changes in the price of the most prevalent commodity sold or goods produced. For example, some highly concentrated economies expand and contract in response to rises and dips in the price of the output that dominates total national economic output. In addition, these types of economies are more likely to produce spillover volatility from dominant fluctuating sectors to other sectors that are not directly affected by external events. Evidence shown here supports this characterization of growth volatility in Russia.
In turn, volatility may exacerbate the concentration of economic output. This study also suggests that volatility in growth may increase the likelihood of (premature) exit of new, emerging firms. This means that the structural change that new, emerging firms bring is stunted by high levels of economic volatility. As a result, the economy can experiences a vicious cycle of comparatively higher "premature death" of new firms due to economic volatility and increased volatility driven by an economic structure that remains undiversified or even more concentrated as a result of the high exit rate of new firms.
The reinforcing dynamics between volatility and concentration of output is also a possible explaniation of Russia's relatively larger manufacturing firms. As the four graphs above indicate, the average size of Russian manufacturing firms, whether measured by annual operating revenue or by the size of their labor force, is larger than the average size of manufacturing firms in the rest of world or in Russia's closest neighboring economies (Europe and Central Asia 9 ). 10 A relatively high mortaility rate of young Russian firms likely explains the size distribution since this eliminates smaller firms from the average size estimation (the left-hand side tail of the distribution). Young firms tend to be small. that younger and smaller manufacturing firms tend to have a high mortality rate (not unusual in any economy) irrespective of their level of efficiency (a relatively less common finding) which is a cause of concern. In addition, as discussed later in more detail, this relatively high mortality rate is associated with the deep and long downturns that characterize some cycles in the short history of the modern Russian economy.
Of equal concern is the indication that the right-hand side of the size distribution of manufacturing firms in Russia may also be shorter than that of other economies. In other words, the biggest firms do not grow to be as big in Russia as in other parts of the world. Examining Figure 2 (above) once again, the reader can see that the right-hand side tail of the distribution is also shorter for Russia than in other economies. This finding calls into question whether even efficient firms get the resources they require to grow in the Russian economy. In well-functioning economies, markets efficiently allocate resources to the most productive firms irrespective of their size and age (Hsieh 10 The data are taken from the World Bank's Enterprise Surveys on May 2012. For each country, only the latest survey is used. This size comparison controls for differences in the composition of manufacturing sectors across these economies. One way to determine the relative allocative efficiency of economies is to compare firm-size and age data across economies. As firms get older and grow, they employ more workers and increase their sales revenue. For that reason, there should be a positive relation between firm size and age and this relation should demonstrate a statistical regularity across economies. manufacturing firm is measured either by annual sales revenue or number of employees. Indeed, the space between the two, near forty-five degree lines in Figure 3 indicate that firm growth is relatively stunted in Russia compared to other economies. If all firms grew in size at about the same rate in Russia as in other economies, the lines in this figure would be on top of each other and indistinguishable one from the other. They are not; the size-age line trajectories cross and separate at a certain point. The Russian trajectory falls below that of comparator economies. Moreover, the figure indicates that the differences in trajectory are statistically significant to a 95-percent confidence interval. The grey shading around these lines depicts that band of confidence. Where these grey bands do not cross, the reader can conclude that the estimates are statistically significantly different from each other. After a certain age, the size of firms in Russia slows. Based on these data, Russia is seems relatively less allocatively efficient than many of the economies to which it was compared.
At this point, findings on the relatively lower levels of allocative efficiency in the Russian economy are indicative, not conclusive, but nonetheless important. They point to an additional factor that may hamper growth and diversification of the economy. Specifically, the staying power of inefficient firms, stunted in growth, but that do not exit the market may be a problem. In relation to how they affect the entrance of new firms, these stunted firms that stay put hold on to productive resources (labor and finance) that newer, possibly more productive firms in emerging sectors could make use of to survive and grow. The staying power of these stunted firms also calls into question how fierce competition may be since the forces of economic rivalry do not seem to be enough to escort them to the exits. Research is just starting to provide support for the relationship between allocative efficiency, firm entry and competition in other economies.
COMPARATIVE ANALYSIS OF RUSSIAN ECONOMIC VOLATILITY AND FIRM SURVIVAL

VOLATILITY OF RUSSIA'S SECTOR-LEVEL OUTPUT RELATIVE TO OTHER ECONOMIES
The first question to answer is whether Russia's economy is more volatile than others. The study does this by comparing year to year changes in sector-level 12 economic output of the Russian economy, between 1993 and 2009, to that of other economies. 13 To determine if the Russian 12 For the sector analysis, a shortened panel that included the period between 1993 and 2009 was used. UNIDO data for Russia start in 1994. In addition, outlier observations -identified as output growth outside 3 standard deviations above or below the mean growth rate for each sector in each country -were removed. Doing this resulted in dropping about 45 percent of the observations in the dataset (Refer to Table 23 Annex for a detailed breakdown of the dataset pre and post sample selection). 13 For the sector-level comparative analysis across economies, the following groups of economies and countries are considered: Brazil, India and China, which along with Russia comprise country grouping called BRICs; Australia, Canada, Chile, and New Zealand are high growth countries that like Russia have an abundance of natural resources but, unlike Russia, have largely diversified economies and these are grouped together under Resource Rich Countries; and finally Korea and the set of economies grouped under the Organization of Economic Cooperation and Development (OECD) are compared to Russia because of their relatively long periods of steady and positive growth that serves as reference of longterm economic performance. Of course, there are overlaps between these groups and some of these economies. For example, Australia, Canada, Chile, Korea and New Zealand are all members of the OECD. economy is relatively more volatile than other economies, the variance of the average sector-level growth rate across several years is the statistic of import-a high variance means high volatility.
A box and whisker plot (Figure 4 ) is a graphical depiction that allows the reader to visually determine whether the average annual industrial growth at the sector level in Russia indicates higher variances across time than that of other economies. The vertical line inside the grey box represents the median growth for each country between 1993 and 2009. The right and left boundaries of the grey rectangles represent the middle half of the data; they define the 25 th percentile to the 75 th percentile of annual rate of sector-level industrial output growth per economy or group of economies. The lines or whiskers, outside of these boxes, delineate the most extreme values. 14 As can be verified, both the grey rectangles and the whiskers in the figure are markedly more extended for Russia than any other comparator. This means that the variance of average annual industrial growth in Russia is statistically larger than that of other economies, meaning that Russian sectorlevel growth has higher variances and is more volatile.
Having established that the variance of average annual industrial growth, for the period of time examined here, is higher than that of comparator economies, the next question is whether this volatility is the result of fluctuations in annual growth between sectors or between years. In other words, is the variance of annual growth explained by fluctuations in the growth of some sectors that in certain years grow fast then slow or is it that all sectors, year by year, generally grow fast or slow?
This is an important question because it may point to spillover or to macro-economic drivers of volatility. In other words, if fluctuations are explained by year or temporal fluctuations, where generally all sectors are in slumps or surges at the same time, that may indicate that these Yearly growth of sector output (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) industrial sectors are interlinked in such a way that they are all pulled down or up together or there are macroeconomic factors that affect all of them. Alternatively, if a few sectors are continually in flux, while others grow at a steady, even pace throughout the years, this suggests that there are comparatively few spillovers and relatively little linkage between sectors.
The analysis of variances presented in the table below indicates that sector-level growth rates in Russia are highly correlated to each other, year to year. This conclusion is based on the relatively higher coefficient for the year variable as compared to other economies and as compared to the sector variable coefficient as well. These results imply that nearly the entire set of Russian industrial sectors experience fluctuations in growth rates in tandem. This lends support to the spillover hypothesis; namely, that the relatively high levels of concentration of economic output, both across firms and sectors, contributes to volatility. The reader will note that the empirical results for the analysis of variances are presented for two separate periods : 1993-1999 and 2000-2009 . The first represents the period following the economic collapse of the Soviet Union, between 1993 and 1999. The second covers the years of economic recovery where relatively higher growth (2000-2009) took hold. While these are two dramatically different periods for recent Russian economic history, the empirical results on the possible explanation for the patterns of economic output volatility is remarkably similar for both. In both, the year-to-year fluctuations in sector-level annual industrial output explain more of the variation in growth rates than the composition of sectors that contribute to output growth. This similarity in results demonstrates the persistence in the nature and sources of volatility of the Russian economy. While this temporal effect is seemingly less prominent in the latter period, the data indicate that in Russia, changes in sectors output generally move in tandem across the years.
THE NATURE OF VOLATILITY COMPARED WITH OTHER ECONOMIES
Recent sector-level growth rates in Russia exhibit more volatility than in other economies. All volatility is made up of booms, referred to here as surges, and busts, referred to here as slumps. These two can be examined separately since they are quite different-surges foster firm entry while slumps cause firm exits. But before getting to the dynamics of firm entry and exit, the next task is to understand the characteristics of slumps and surges in the Russian economy.
Slumps and surges have two characteristics: depth and endurance. In the case of slumps, the depth is characterized by how much the economy shrinks. Similarly, to determine the endurance of a slump, the task is to determine from beginning to end, how long a slump lasted without interruption of at least one period of positive growth. With respect to the data, to ascertain the depth of slumps, one looks at period when a slump takes place and one asks how often these slumps are characterized by rates of 0, -1, -2, or -3 percent average annual growth, for example. To get a picture of how long slumps last, one records how long (how many years) each slump remained in negative territory once the slump began.
To illustrate the depth of Russian slumps and compare these to that of other economies, a kernel density estimator 15 is used. Figure 5 is a kernel density plot where the horizontal axis, from left to right, indicates progressively deeper slumps (higher negative growth rates). The vertical axis, from bottom to top, records how often a particular negative growth rate is recorded. The data lines record how often a negative growth rate is recorded for all of the slumps that took place in these economies between 1993 and 2009. The respective top of each hill marks the most common negative rate of growth registered in slumps for each economy.
This graph confirms that for Russia-because the top of the hill is to the right of all other comparator economies-the common slump is characterized by higher negative growth than that found in any of the economies to which it is compared. 15 Smoothing the duration of slumps data with a kernel density estimator can be more effective than using a histogram to identify features that might be obscured by the choice of histogram bins or sampling variation. To compare and contrast differences in the duration of slumps across economies, a different analysis than that used to examine depth is appropriate. A survival analysis and simple comparisons of the proportion of slumps that lasted 1, 2, 3 or more periods are used. The same time-series data of sector-level output that were used to calculate the volatility of output comparators are used to determine whether the length of slumps in Russia differ significantly from those of other economies. It is found that they do: they are generally longer. Figure 6 , above, is a graphical depiction of how data answer the following question: given that a slump has started, what is the likelihood that it will last at least one year? Given that the slump has lasted one year, what is the likelihood that it will last an additional year? And so on. This graphical depiction of the endurance of slumps ( Figure 6 ) indicates that slumps are likely to last longer in Russia than in other economies. This conclusion is based on the fact that for slumps of less than 6 years (the horizontal axis), the probability (the vertical axis) of a slump persisting for another period is higher in Russia (the step-like line is above that of the other economies) than in the comparator group. Since these probabilities are estimates, a 95 percent confidence interval is also estimated to make sure that the probability estimates are indeed significantly different across economies. The grey lines above and beyond Russia's and the other economies' step-like probability estimates delineate these confidence intervals. Where these intervals do not overlap (up to 5 periods) the differences in probability that a slump will last longer in Russia than in other economies can be safely assumed to be significant. Finally, to check these results, a simple proportions analysis is provided. This analysis simply answers the following question; for all of the slumps recorded during the period of these data, how many of the slumps last 1, 2, 3, etc. periods? Figure 7 clearly indicates that a disproportionately higher number of slumps are 4 or more years in duration. In sum, Russian slumps also last longer than those of comparable economies (see Figure  A2 in the Annex).
A similar analysis on the duration of economic surges in Russia and comparator economies was performed as well. Interestingly, that analysis showed that Russia is no different in terms of height or duration of surges than that of other economies. In sum, Russian slumps, not Russian surges, distinguishes its growth dynamics from other economies examined. 
DETERMINANTS FOR FIRM SURVIVAL IN RUSSIA
The comparative analysis of slumps and surges using the UNIDO dataset indicate that the Russian economy exhibits significantly deeper and longer slumps than other economies. But should these features of the Russian economy be of concern? One answer is that these macroeconomic features of the economy may have specific microeconomic consequences. Slumps may slow or halt firm growth, may force the exit of relatively efficient, newer firms and hinder the allocation of resources from less efficient firms to more efficient ones. To see if these concerns are warranted, this section focuses on identifying and describing the link between firm exits and surges and slumps, sectorlevel competition the role firm-level productivity plays into firm mortality.
Given the pattern of deep and long slumps discovered in the previous analysis there is particular emphasis on these results to identify and explain the implications of these slumps on firm mortality. For that reason, only the following findings, out of many, are highlighted and discussed here: 16
1. More productive firms are relatively less likely to exit than less productive ones. Productivity is more of a factor in improved firm mortality during surges than slumps; 2. Older firms are relatively less likely to exit than younger ones. The age of the firm is also more of a factor in improved firm mortality during surges than slumps; and 3. In sectors where competition is less intense, unproductive firms are less likely to exit than in sectors where competition is more intense.
On average, the likelihood of surviving the ups and downs of the Russian economy improves if a firm is more productive than others, holding for all other factors. 17 The data however, also provide a slight nuance to this result. Being more productive improves the odds of survival during more so surges than during slumps. This nuanced finding supports the conjecture that during a surge (a boom) started by an expansion of demand for goods, the intra-sectoral reallocation of resources between firms will favor those that are more productive. To respond to increased demand, firms expand the purchase of their inputs to increase production. Expanded demand for inputs raises prices for inputs. In this situation, the least productive firms, which by definition are already burdened with higher costs of production, are unable to stay in the market as higher input prices further raises their costs and these cannot be recuperated with higher prices. This forces uncompetitive firms to exit even during economic booms. 18 This finding is good news for the Russian economy. If during surges emerging, more efficient firms enter to present new products to new markets, this dynamic could serve as the basis for economic diversification. However, issues arise during the long and deep Russian economic slumps that were described in previous sections.
Slumps, however, temper this positive news. Productivity is expected to be equally important in the survival of firms during both slumps and surges. However, the Russian data indicate that this is not the case. 19 Part of the explanation may be that the dynamics for slumps are dissimilar to those described for surges. The empirical results may just be a reflection of that fact. 20 Nevertheless, while the dynamics may be different, in healthy, competitive economies, productivity is equally important to the survival of firm in the ups and downs. In Russia, during the long and deep slumps, other factors are important in determining the survival of firm.
The age of the firm plays a more significant role during slumps than in surges. Older firms are less likely to exit the market. 21 Regardless of their relative productivity, older, incumbent, firms will remain in the market. 22 This finding, when coupled with the discovery that Russian slumps are more frequent, longer and deeper, there is cause to whether this premium on incumbency and age is an adaptation, a not very healthy one, to the nature of Russian slumps. Incumbents are often not the champions of change and innovation that must be the basis for economic diversification.
The last finding also suggests that firms in less competitive sectors are more likely to survive than would otherwise be the case. This result reinforces the incumbency premium and has implications for the allocative efficiency of the economy. The staying power of relatively inefficient firms in uncompetitive sectors is a problem. Indirectly, these incumbents affect the entrance of new firms, by holding on to the resources that young, emerging, possibly more productive, firms could employ to grow.
Based on the benchmark of health of Russian economic dynamics, namely, whether relatively productive firms stay in the market and grow while inefficient ones exit, there is some room for both optimism and for pessimism. Economic surges reward productivity. On the other hand, the staying power of inefficient, incumbent firms hints at a problem, however. 19 The reader can see in Tables A17, A18 and A19 of the Annex that the coefficient for the interaction term between productivity and slump or surge (surge/slump × ln(value added per worker) is always negative and statistically significant at the 99 percent confidence level. Since a surge is coded as value=1, the coefficient of this interaction term indicates that during surges, being more productive is more important than during slumps (coded as value=0). If productivity had been as equally important to firm survival during slumps as in surges, the coefficient for this interaction would have been zero. 20 Unlike surges, in slumps demand falls and prices fall; the most efficient firms can meet these prices cuts because they are lower cost producers and survive the slump. During slumps, within sector resource allocation may not be as important in survival as it is in surges. Thru slumps, firms are releasing resources as demand shrinks and this would likely force input prices to drop as well. 21 See Tables A17, A18 and A19 of the Annex where the coefficient for the variable age, in all cases, is negative and statistically significant at the 99 percent level. 22 In the regression displayed on Tables A17, A18 and A19 of the Annex, the reader will note that the coefficients for the size categories (small, medium and large) are statistically significant and negative. However, to determine the complete effect of size on the likelihood of survival, the coefficients to all of the interaction terms with age must be considered. Once all coefficients are summed for each size category, they add up to zero, indicating that while there are benefits to being small, medium or large in comparison to a microenterprise (the omitted category absorbed by the constant), there is no statistical difference between being small, medium or large.
CONCLUSION
The results of this study point to three main findings. First, Russian manufacturing output growth is characterized by a higher volatility than other comparator countries. Second, higher volatility is mostly driven by the presence of more numerous, deeper and longer slumps and is mostly associated with aggregate slumps with yearly effects. When the Russian economy slumps or surges, few sectors can escape the gravity of the downward or upward pull. Third, while the economic surges increase the probability that productive firms remain in the market, the same is not true of economic slumps-older firms, not necessarily more productive ones, are more likely to survive the downturn. Furthermore, in sectors in which competition is less fierce, firms in these sectors have a higher likelihood of weathering a slump.
The economic ramifications of these findings to the Russian economy are what matter. In that sense, the evidence presented indicates that slumps affect the nature of firm mortality and allocative efficiency. If Russia is going to rely on new firms in new sectors doing new things in new markets as a source of economic diversification, there will be a need to address volatility, competition and a too heave public policy and programmatic focus on small and medium enterprises to one on young, infant and productive firms.
The econometric results on the relationship between firm exit and competition have important policy implications. First, at the micro-level promoting competition would seem to go a good way forward in addressing them. More specifically, policymakers may want to provide new emphasis to the role of emerging firms, not their size, to address the fact that some of the efficient firms that exit the market are young. Possibly, in a less volatile more competitive economy, these young firms would remain in the market, grow and form the basis for the economic diversification so many Russian policy makers want. However, Russia, like most governments around the world, is focused on SMEs (small and medium enterprises) as a target for policy aid. The findings here indicate that it may be time to change focus to seeing what ails YIFs (young and infant firms) emerging in the Russian market.
Russia's policy makers may want to worry more about the economic costs of these sharp ups and downs of the economy. At the macro level, Russia, like other resource-rich countries such as Norway and Chile, may want to consider adopting counter-cyclical policies. Historically, many countries have suffered a pattern of pro-cyclical fiscal policy: spending too much in booms and then forced to cut back in recessions. This problem has especially plagued Latin American commodity exporters. Since 2000, fiscal policy in Chile has been governed by a structural budget rule that has succeeded in implementing a countercyclical fiscal policy. Official estimates of trend output and the 10-year price of its main export, copper, are made by expert panels insulated from the political process. Their estimates are essential in highlighting which parts of the budget are structural and which are cyclical. Chile's fiscal institutions hold useful lessons everywhere, but especially in other commodity-exporting countries like Russia. The list of countries included in the UNIDO dataset, the average length of the panel per country, the number of observations per country and the number of sectors included in the data is listed in Table A1 , below. 
ANNEX DATA
FIRM-LEVEL ANALYSIS USING THE WORLD BANK'S ENTERPRISE SURVEYS
The analysis comparing manufacturing firm sizes and age, presented in figures 2 and 3 were based on the latest available firm-level data collected by the World Bank's Enterprise Analysis Unit. This unit designs and implements Enterprise Surveys (www.enterprisesurveys.org) which are firm-level surveys of a representative sample of an economy's private sector. The surveys cover a broad range of business environment topics including access to finance, corruption, infrastructure, crime, competition, and performance measures. The Enterprise Surveys implemented in Eastern Europe and Central Asian countries are also known as Business Environment and Enterprise Performance Surveys (BEEPS) and are jointly conducted by the World Bank and the European Bank for Reconstruction and Development.
FIRM-LEVEL ANALYSIS USING RUSLANA
For the firm-level analysis for Russia, a time series data from the RUSLANA database (from Bureau Van Djik) was used. 28 RUSLANA is an extensive dataset that provides up to 10 years of financial, administrative, locational and managerial information on 7,268,986 registered firms in Russia.
In the case of the firm level dataset, RUSLANA, manufacturing firms are the only firms used in the analysis. In addition, all observations with negative values for any of the following variables: operating revenue, tangible fixed assets and number of employees, were dropped from the dataset. Outlier values are defined as those values that are 3 standard deviations above (and below) the mean for the variables operating revenue, cost of goods sold, value added, value added per worker, and number of employees. Outliers are also defined as, and exclude from the analysis, firms for which the cost of goods sold is twice the operating revenue. The names, definition of the key variables and how they are derived are provided in Table A8 , below.
TableA8: Variable definitions
VARIABLE NAME DEFINITION
Cost of goods sold Cost of sold goods, production, services. Costs directly related to the production of the goods sold + depreciation of those costs
Operating revenue
Total operating revenues (Net sales + Other operating revenues+ Stock variations). The figures do not include VAT.
Current assets
Total amount of current assets (Stocks + Debtors + Other current assets).
Size
Whether a firm is micro, small, medium or large. See table above.
Age
Year of analysis -date of incorporation
Value added operating revenue -cost of goods sold
Number of employees
Total number of employees included in the company's payroll
Value added per worker
Value added/no. of employees
Price-cost margin(PCM)
PCM=(operating revenue -cost of goods sold)/cost of goods sold
In the case of sector, PCM = median(PCMfirms) of firms in that sector
Entry of firm Date of incorporation
Exit of firm
Two consecutive years of missing or zero operating revenues combined with a status that is not active. Table A9 below provides summary statistics of key variables before and after removing outliers. 
MEASURING FIRM ENTRY AND EXIT
The firm-level database, RUSLANA, provides information on whether a Russian firm is active or inactive. If a firm is taken out of the dataset, the data also indicates why it has been removed. This is used as one of indications that the firm has exited the market. However, in addition to checking whether firms are active a condition was added that verifies whether a firm has two consecutive years in which either data for that firm are missing or it reports zero turnover. This extra condition provides additional reliability in defining whether a firm has exited rather than just relying solely on the information provided by the dataset. 29 In sum, a firm is considered to have exited the market if it is listed as inactive and is missing two consecutive years of data. RUSLANA also provides the date of incorporation of a company; this is used as the date of establishment for a firm. Table A10 provides a summary of number of exits and entries per year. An obvious concern with this method is the ability to separate entry and exit in the dataset with that from the economy. In case of entries, this is straightforward since RUSLANA provides information on the date of incorporation (separate from entry into the dataset), thus clearly delineating entry into the economy. The information on exit more complicated since it relies on administrative data, which could experience varying lags in reporting. There is confidence, however, that the additional condition of two consecutive years of missing or zero turnover would be enough to correct for these lags and accurately capture the time of exit since even if the firm is falsely reported as still present in the economy when it has not been operational it will be captured by this condition checking for missing or zero values. The inability to reliably distinguish between an exit and when a firm merges is acquired or makes other drastic changes of this kind is an issue that could not be resolved using these data. The criteria used here would classify instances where companies were only technically closed due to a merger or an acquisition, a change of name, etc. as an exit. Estimating growth rates, volatility, surges, slumps, depth and duration
The methodology used to compare growth rates and, identify growth surges and slumps, and measure the depth (height) and duration of slumps and surges is described below. In addition, the metric used to measure firm exits and entry is explained.
CALCULATING GROWTH RATES
For the purpose of this paper, growth rates are based on the measure proposed in Haltiwanger et al. (2010) . 30 The growth rate is calculated as follows:
Where g is growth and yt is output at time t and yt-1 is output in the previous period. A result in the value of 1, using this measure, implies a growth rate of 200 (Refer to Table A4for correspondences between the Haltiwanger growth measure and the regular measure). This measure has similarities to log differences while also accommodating entry and exit in the growth rate. In addition to the benefit of accommodating entry and exit of firms, this measure is used instead of the more standard measures of growth so there is no need to be concerned about the differences in the size of the base from which growth is calculated; a relatively smaller base yields higher growth rates, all things being equal, meaning that even small changes in output, when starting out from a small base, look like big changes in growth.
This measure of growth rate however, requires particular attention to the start and end of a panel of output figures. For a firm/sector entering the panel at time t output does not exist in t-1, similarly a firm/sector leaving the panel output does not exist at the time of exit. Adjustment for this was made by calculating growth rates from year 2 in the panel and not calculating growth rates for the year of exit. In addition, any change from or to an output level of zero implies a growth rate of either +2/-2 (signifying infinite growth rates). This is particularly tricky when the zero value appears in the middle of the panel. Adjustment for these is made by removing them from the analysis of growth rates. 
IDENTIFYING SURGES AND SLUMPS
In order to identify surges and slumps a trend growth rate for each sector is defined first. An average global trend for each 4-digit NACE sector by income quartiles is then defined as well. In order to account for life product cycle effects, the countries are split into four groups based on their GDP per capita, and calculate an average growth trend for each one of these quartiles. 31 To increase the robustness of the results sectors with fewer than 60 observations from the trend regressions are dropped. Using the regression described above, an average global trend for each sector and GDP per capita quartile can be established.
A sector is considered to be surging if in that particular year or set of years it outperforms the expected global trend growth rate for that sector. Conversely, a sector is considered in slump when in that particular year or set of years it underperforms the expected global trend growth rate for that sector. Two statistics to measure the "degree" of slumps and surges are calculated. 31 It is reasonable to assume that sectors that are booming in poorer countries may be shrinking in richer ones. To take this into account, countries with different income levels are allowed to have different sectoral growth trends.
First, duration is measured in terms of number of years ("length"), for a surge or slump. Second, the depth of the slump or surge is defined as the ratio between the projected output at the start of the event and the greatest deviation from the trend. Source: Author's calculations using RUSLANA Source: Author's calculations using RUSLANA
ANALYSIS OF EXITS, SLUMPS, SURGES AND COMPETITION
For firm-level data for Russian firms, the study exploits a rich, firm-level dataset called RUSLANA. 32 However, the same method is used to calculate sector-level 33 surges and slumps in RUSLANA. To measure productivity, value added per worker is used. 34 The current assets of the firm are used along with value added per worker to approximate firm-level estimates of total factor productivity. The price cost margin (PCM) measures of competition. 35 Controls are used for regressions: an interaction between 2-digit-industry codes and years to control to time-varying sector specific shocks, and controls for location fixed effects using 85 regions dummies. The controls for years account for overall macroeconomic shocks as well as timevarying industry-level factors such as political economy, demand shocks or technological shocks, while the location controls adjust for region-specific characteristics that are time-invariant. The regressions are also clustered sectors and years as the main explanatory variables do vary at the level of sector and year. 36 Finally also included is the age of the firm and dummies for size 37 as additional controls. Clearly, there are other firm-level time varying shocks which could influence the results that not captured here. However, to the extent that these are uncorrelated with other key variables (surge/slump, competition) conditional on the covariates the results are unbiased. Source: Author's calculations using RUSLANA Note: Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Note:
Independent variables
Microenterprises is the omitted category and absorbed by the constant. Source: Author's calculations using RUSLANA Note: Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Note:
Microenterprises is the omitted category and absorbed by the constant. Source: Author's calculations using RUSLANA Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Note:
Microenterprises is the omitted category and absorbed by the constant. Source: Author's calculations using RUSLANA Year, industry and location controls Clustered at sector (4-digit NACE) and year (1) (2) (3) 
